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diseases were reported with similar frequencies, or rarely, by both groups as re:1sons for
current limitations in activities, postservice hospitalization, or current medication . se.

Fertility Problems

Vietnam veterans were 1.4 times as likely as non-Vietnam veterans to report hzving had
difficulty conceiving a child, and 1.8 times as likely to have experienced this problem with two
or more partners (Table 78). Both relative increases are statistically signif ;ant and
independent of entry characteristics and other potential confounders, including reported
medical care in the Army for a sexually transmitted disease. When ORs are examinad by time
to occurrence of the reported problem, 20% to 30% increases are seen in the two erlier time
periods, and an 80% excess is seen in the most recent time period (Table 79).

The questionnaire sought information about treatment-seeking behavior by affected
veterans and their partners and about medical diagnoses of the fertility problem. In Table 80
this information is summarized by the source of the problem. All odds ratios are elevated
except for the situation where the wife was identified as the source of the fertility problem.
The other source-specific odds ratios are statistically greater than 1.0 and varied fr:m 1.3 for
veterans who were the source of the problem to 1.6 for those who did not even seel: medical
help. The source-specific ORs for fertility problems with two or more partners (not s* own) are
more extreme than those shown in Table 80, with a twofold increase seen for me- who did
not know the reason for the problem or who did not seek medical care.

Most (83%) physician-diagnosed male fertility problems among both Vietriam and
non-Vietnam veterans were coded to azoospermia or oligospermia (ICD-9, 606) (Table 81).
The prevalence of these conditions is, however, 30% higher among Vietnam veteians than
among non-Vietnam veterans. The same degree of association is seen for scrot:! varices
and for other and unknown problems.

All veterans who denied having had difficulty conceiving a child were asked whether a
physician had ever told them that it would be difficult or impossible for them to father a child.
The question was asked to identify men who, at some point, knew they had a fertilit; problem
without having had to try to conceive a child to find out. Vietnam veterans had a slightly
higher rate of known male problems relative to non-Vietnam veterans (crude OR= 1.2, Table
82). This slight excess is due to injuries or wounds (5 Vietnam veterans ‘rersus 1
non-Vietnam veteran), elective sterilization (13 versus 7), and other and unknown ¢ >nditions
(23 versus 14).

The fertility experience of Vietnam and non-Vietnam veterans, as measured bv the total
number of reported pregnancies they fathered after assignment to their primary taur of duty
as well as pregnancies resulting in a live birth or stillbirth, is shown in Table 83. Bot1 groups
of veterans had identical fertility rates (1.9 pregnancies conceived per veteran and 1.6 births
per veteran). Moreover, the percent of Vietnam veterans that did not father anv children
during this time interval (22.9%) was similar to that for other veterans (23.1%).

Injuries

In both groups of veterans, very few injuries (or poisonings) were mentioned ir conjunc-
tion with current medication use (Table 84). The two subcategories of injuries with :dequate
numbers for comparison (“fractures, dislocations, and sprains” and “other and unspecified
types of injuries and effects of external causes™) were both reported less frequently by
Vietnam veterans (crude ORs =0.5 and 0.9, respectively). For most subcategories ofinjuries,

105



*(660-060 ‘6-ADN)
aseasip pauiwsuel) Ajenxas e 10} Auy 8yl U] 8Jed [ealpaw pue ‘esn |oyooje ‘Bupjows eyesebio ‘uoneonpe pue solsudoRIRYD Ajue XIS 8y} SUIBUOD g 18PON 4
*sols1i9jorIRYD AIJUS XIS 8Y) SUIBIU0D | |2PON .

1'2-eL L'l 2ezel ! £t 81 2oL 9t £02 1'e gLe
vl z -0t zl ANt Al 29¢ ¥'s 15% S9 2L
Al £l S1-gl £l Rl €1l 629 ] 188 Zhi 9l
I3 %S6 HO 10 %S6 HO 10 %S6 {2 ]e] "ON % ‘ON % Away o Anug

qaC I9POW e} I9POW s|UNsay apnid WeU}3|A-UON Wewmalp 3Julg sledp

synsay ajeMeAl NN

Auily aus oju] Aiju3 JO JE3A O} SANE[aY Wa|q0id By} JO 90UaLNDIQ 1Sild JO JeaA Aq ‘solley SPPO PUE ‘aJOj 10 JEd[ &
JO polLIad B JaAQ PIIYD B 9Aj9oU0D O djqeun aiaM Aayl Bujodey Sueldlop WEUIAIA-UON PUB WEUJDIA JO JaQUINN Pue Juddldd "6 dlqelL

*(660-060 ‘6-QOW)
asesasip pepiwsuel) Ajlenxas e 4o} Awiy 8y} Ul 8Jed [edpsw pue ‘esn |oyooe ‘Bupjows eyaseblo ‘uoneanpa pue sojjslieloRieyd AU XIS Ul SUIEJUOD g [OPOW 4
‘sofsuejorIBYD AJUS XIS 8L} SUIBJUOD | [BPOW .

gccl 9’} gecel FANS sevl 8’ .9 60 et FAYS 8JOW 10 OM |
Vet et [l " €1l S L-gL vl T AN £'Gl 1961 8’61 8low 10 suQ
1D %S6 HO 10 %S6 H0 1D %56 HO ‘ON % ‘ON % slauued

o2 19POW <} 19POW s)insay apnio WEeUIdIA-UON weusin jo JaquinN

s}NSay djepeARINN

Walq04d SIUL PEH ASUl USIYM UMM Slauned [enxas Jo JI9qWNN Ag ‘SOleH SPPO PUB ‘0J0W JO JBOA &
10 pOLIad B J9A0 PIIYD B 9A[90U0D O 3jqeuf ai1am Aayl Bupioday SUBI9OA WEBUIAIA-UON PUB WEBUISIA JO JaqUINN PUB JUddIad "8L 8lqel

106




"POAOAU! Biam siauped oM ) Jauped [enxes 1s.y Joj ueAab esuodsel uo paseg
*(660-060 ‘6-A0N)

NN E NI IR T AT WY 4 101 AL IR ] L1 DI 3O SOOI MU AR UALIAAIY TR I AL A maam e b b et m st ten mmim i mamam ca . S R

e : " T MY P B SST0 TOIRT S peT DTN THTOT oLl SREITIIC TUCHESTIPS BUE BIi151iSI0RIEYS Auls Kid oy sulciuly ¢ [9PUY q

"soljsisIoRIeYD ANUS XIS BY) SUIBJUOD | |1BPO .

- - - - 8'2-S0 A ol 10 el 4] umouxun

- - L7280 i $'2-20 £l 8t 2o 92 €0 8u10

(r'ast)

- - - - 9e-v0 c’l 9 1’0 8 1’0 S821JBA [B]0IOS

(909)

elwiadsobijo

Lt vl Lt £l 911t £l 591 2e 622 6¢ pue eluiadsoozy

1D %56 HO 1D %S6 HO 19 %56 Ho ‘ON % "ON % 2(88p0J 6-q2I) uojIpuod
«C 13poW el 12PON S}nNsay apnin WEBUJSIA-UON WBUBIA

s}insay aieleARINA

wajqouid Auliaju] Jo adAL Aq ‘sojied SpPpO pue ‘wa|qoid Aljlilau] pasoube|q-uelojsAud B peH OYA PUE .o JO JEaj &
Jo poliad & J3A0 PIIYD & 9A199U0D 0L ajqeun aiapm AsyL Bujpodey SuelelaA WBUII|A-UON PUB WEUIIJA JO JSqWINN PUB JU3didd ‘L8 3jqel

~
o
'(660-060 ‘6-QDI)
asessIp pajiwsuel; Aljenxas e 1o} Awly sy} ul 8sed [eolpew pue 'asn joyodle ‘Bupjows epsleblo ‘uonesnps pue sasusloeIRYD Aljue XIS BU} SUIBIUOD Z [BPON 4
"solislelorIBYD ANjue XIS BU) SUIBJUOD | [BPON .
dipy [esipew
Ll-g't St g'l-el Sl 6 L-v'1 9t ove £t (984 2's 388s Jou pig
S'1-2'L el 9121 vl 912’1 v 6.€ 'S evs 69 wa(go.id umounun
welqo.d efews;
2160 o't 2'L-6°0 o'l 2'1-60 ol 20€ 24 LE€ 84 pasouBeip-uedisAyd
we|qoid sjew
9'1-t°1 el g'L-1'L €1l 911 o 661 L2 9/¢g Se pasouBeip-ueioisAyd
10 %S6 HO 10 %56 < [o] 10 %S6 H0 ‘ON % ‘ON % wajqoid jo asinog
qC [PPON o} [POW s}nsay apnid WeUdIA-UON WeUldIA
sSynsey ajeleAlnA
wa|qoid Jo 82.nog jo s|isoubeiq-uedisyd Aq ‘sopey sppo pue ‘e/op 70 1834 &
0 pojidd B 18AQ PIIYD B 8Aj82U0Q 01 9qeur) aiapm Asyy Bunioday Suelalap WeUISIA-UON pue WEBUJIA JO JaqUINN pue Jusdiad 08 dqeL
o s o Sy s o > - — W | o i 5, e Y . A o, 2 3 5, < A il P . il ey




‘8sn j0yooje pue ‘Bupjows ensseBid ‘uoiEoNpPa pue SoNSHBIORIBYD AllUS XIS 8Yj SUIBIUOD g [BPON
"soljsLaoRIBYD AIJUS XIS 8Y} SUBIUOD | |OPO
‘AL 8U} Ul JusWISIUS a10jeq pasouBelp Sesed 8Os sapnjoul "g2-d O} 02-9 suolsenb uo paseg .

- - - - 6'€-L0 9’ 8 L0 148 20 umousun
- - - - 6'€-S0 vl 9 10 6 L0 BUI0

— — - — - - 0 00 2 L'o> seifewoue feyusbuo)

- - - - ev-L'0 FANS L 10 el c¢0 uonezi|uels aAlo8|3

- - - - - - L 10> g Lo punom Jo Ainluj

- — - — — - 2 L'0> L 10> SBILIBA [BJ0I0S

- _ — — — - € 10> 2 1'o> SOSEASIP SNOlPEM|
sueblo [ejueb

- - - - [oRArAl] 40 8 L0 9 10 JO esessIp B4l
S'+-9'0 60 9'1-9'0 o't 9'1-9'0 o't e S0 A S0 ejwisdsoozy
9'1-8°0 2t L'-60 ¢t 9'1-6°0 ¢t 69 60 68 [ jelol
1D %56 H0 1D %56 4O 1D %56 HO 'ON % ‘ON % Aujuagug Jo asned

>C |9POW ql 19POW sjjnsay spniy WeujaiA-UON weuldA

SINSaY aelBAIINW

,W3|qOId 4O 8sne] AQ ‘SOieH SPPO PUE ‘PIIYD € Jayied O} wayL o} ajqissoduwi Jo Jndylia
39 PINOM } 18Ul ue|oIsAud B AQ ploL usag peH A3yl Bujlioday SuBJaJOA WEUJSIA-UON PUE WEBUJBIA JO JIQUWINN PUR JUddIad 28 2lqel

108




there was a slight excess of hospitalizations among Vietnam veterans (Table 85). Mone of the
excesses, however, was statistically significant at the 0.05 level.

Vietnam veterans were about three times more likely to report “open wounds’ and “late
effects of injuries, etc.” as reasons for current limitations in activities and other currant health
problems (Tables 86, 87). Examination of the actual responses for the “open wiund” and
“late effects” subcategories indicated that the excesses are due primarily to war-related
injuries. On the basis of responses to the questions about other current health problems
(Table 87), superficial injuries (ICD-9, 910-919) show a significant 3.5-fold increeise among
Vietnam veterans.

The year-of-occurrence pattern for injury-related hospitalizations is shown in Table 88. The
ORs are remarkably homogeneous over the three time intervals and indicate Ittle or no
differences in the rates for the two groups of veterans.

Other Specific Health Problems

Three other diseases not discussed previously were asked about by na=e in the
questionnaire. These are mononucleosis, anemia, and diabetes. Vietnam veterars reported
having been told by a physician that they had each of these conditions more ofte:n than did
other veterans (Table 89). The strongest association was with anemia (crude JDR=1.6},
whereas the excess for diabetes was not statistically significant at the 0.05 level

Results for five other broad 1CD-9 categories for which data were derived <nlely from
open-ended medical questions about current medication use, hospitalizatior:s, current
limitations in activities, and other current health problems are presented next.

Infectious and parasitic diseases (ICD-9, 001-139)

Very few veterans reported current limitations in activities due to infectious antl parasitic
diseases, in toto, but proportionately more Vietnam veterans than non-Vietnar- veterans
named mycotic infections as the cause of limitations (crude OR=2.5, Table 9C). Vietnam
veterans were slightly less likely to report current use of a prescribed medization for
infectious and parasitic diseases (crude OR=0.9), and, surprisingly, were only sli; htly more
likely to be using a medication for a fungal infection (crude OR=1.1, Table 91). Vietham
veterans were only slightly more likely to report a postdischarge hospitalization for infectious
and parasitic diseases, although they reported far more hospitalizations for malaria (crude
OR=11.9) and mycotic infections (crude OR=6.0, Table 92). Just over 1% o' Vietnam

Table 83. Number of Pregnancles and Births Fathered by Vietnam and Non-Vietnarr
Veterans, and Crude Ratios (Events per Veteran)®

Vietnam Non-Vietnarr:

Event No. Ratio No. _Ratio
All pregnancies 17028 2.1 15573 2.1
Pregnancies conceived 15028 1.9 13722 1.9

after assignment to

primary tour of duty®
All births® 14261 1.8 13240 1.8
Births conceived 12788 1.6 11910 1.6

after assignment to
primary tour of duty

Men who were never married are included.

®  Primary tour of duty is either Vietnam, Korea, Germany, or the United States. Veterans with multi e tours are
classified according to the preceding order of locations.

¢ Includes reported stillbirths.

a
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veterans and 0.6% of other veterans reported an infectious or parasitic disease as an other
current health problem (crude OR= 1.9, Table 93). The most commonly mentioned infiction
here was some type of mycosis (prevalence in Vietham veterans = 0.5%, crude OR=:2.7).
Vietnam veterans also reported malaria and intestinal infections more frequently as other
current healith problems.

Endocrine, nutritional, metabolic diseases and immunity disorders (ICD-9, 240-2.79)

This class of conditions was reported at about the same frequency among Vietnam and
non-Vietnam veterans (Table 94). However, Vietnam veterans said they were hospitalizi:d for
thyroid problems significantly more often than other veterans (crude OR=2.9). Consistent
with the finding shown in Table 89, diabetes was responsible for more frequent usie of
medication and more limitations in activities and hospitalizations among Vietnam vete ‘ans.
Only three reported problems were classified as immune disorders (ICD-9, 279), all among
Vietnam veterans. These conditions were given in response to the question about other
current health problems, and the actual responses were ‘“‘susceptible to upper respiritory
ilness,” “easy to get colds in bronchitis,” and *“low immunity to infection.”

Diseases of the blood and blood-forming organs (ICD-9, 280-289)

Very few reported health problems were classified in this category (Table 95). Although
anemia was reported significantly more often by Vietnam veterans when it was asked i1bout
by name (Table 89), it was not responsible for higher-than-expected rates of cu-rent
medication use, hospitalization, or current limitations in activities.

Diseases of the respiratory system (ICD-9, 460-519)

Vietnam veterans reported a history of respiratory diseases with about the same frequizncy
as did non-Vietnam veterans (Table 96). This was also true for major subcategories, su-h as
acute respiratory problems and chronic obstructive pulmonary disease. The multiviriate
results from Model 2 are adjusted for cigarette smoking habits, and they are generally s nilar
to the crude results.

Diseases of the musculoskeletal system and connective tissue (ICD-9, 710-739 and
v48-v49)

Vietnam veterans were somewhat more likely to report these conditions than ivere
non-Vietnam veterans, independent of the source of the report or the type of musculosk: letal
condition (Table 97). None of the excesses, however, was statistically significant afte: the
results were adjusted for entry characteristics. The same pattern is seen for conditions c¢:ded
to the supplementary classification codes V48, V49 (Table 98). The increased reporti-g of
those problems as reasons for current limitations in activities is, however, statistizally
significant (crude OR=1.5),

Symptoms, Signs, and lli-Defined Conditions

Vietnam veterans tended to report health problems that were classified as sympioms,
signs, or ill-defined conditions more often than non-Vietnam veterans (Tables 99-102).
Higher-than-expected rates are seen for most of the subcategories examined, notabl/ for
headaches, nervousness, and the class of “general symptoms” (ICD-9, 780). The elevated
rate of symptoms involving the cardiovascular system (ICD-9, 785) as a reaso- for
hospitalization (crude OR= 2.5, Table 100) is due to increased reporting of rapid heart teat,
palpitations, and swollen lymph glands. The most striking differences between the two
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groups of veterans were the results for other current health problems (Table 102).
Nervousness and gastrointestinal ailments are greatly in excess here and not elsewhere.
Within the general symptom category (ICD-9, 780}, Vietnam veterans reported virtLlly every
specific constituent symptom more often than did other veterans (Table 103). . notable
exception is seizures (ICD-9, 780.3), for which there is no difference between th: groups.
Health problems seen in excess here and not previously discussed included un¢xplained
fever (crude OR=3.2), fatigue (crude OR=2.0), and excessive sweating (crude CR=3.3).

Supplementary classification codes (ICD-9, VO1-V82)

Most responses classified in this ICD-9 category concerned nonspecific musculoskeletal
problems (e.g., “back problem”) and various types of medical care utilization, such as tests,
examinations, procedures, and observation. Results for musculoskeletal problems were
already discussed (Table 98). Postdischarge hospitalization rates for medical tes:s, exami-
nations, and the like were analyzed separately, and the crude OR was 1.1.

3.5 SPECIAL ANALYSES FOR SELECTED HEALTH OUTCOMES

Health outcomes examined in the first two parts of this section are listed in Table 104. They
are limited to those conditions asked about by name and to other outcomes that s-owed an
appreciable excess in the overall Vietnam/non-Vietnam comparisons. Outcones are
grouped into three categories: inservice heaith problems, postservice general health
outcomes (e.g., employment status and perceived health), and postservice speciic health
conditions. Outcomes analyzed in the remainder of this section are a subset of th:se given
in Table 104, with some minor modifications.

3.5.1 Race, Age at Enlistment, and Enlistment Status Subgroups

Detailed tables of results by race, by age at enlistment, and by enlistment stat.s are in
Appendix H (Tables H-1 to H-33), and the findings are summarized here. In gene-al, there
was a consistent pattern of uniformly elevated outcome-specific ORs across the various race,
age at enlistment, and enlistment status strata, indicating that health outcomes a: sociated
with Vietnam service were not differentially reported by particular subgroups of Vietnam
veterans.

3.5.2 Components of the Vietnam Experience

Health outcomes associated with various components of the Vietnam experiznce are
summarized in Table 105. Detailed results are given in Appendix H (Tables H-34 to H-99).
Combat exposure, whether defined by duty MOS, type of unit, or self-assessrient, was
associated with a particular subset of outcomes. Inservice health problems associated with
all measures of combat exposure included malaria, mycoses, and open wounds. Ir. addition,
combat exposure defined by type of unit and duty MOS was positively assocted with
inservice skin infections and hearing loss and was negatively associated with sexually
transmitted infections. Postservice health conditions positively related to all measures of
combat exposure were hearing loss, symptoms associated with PTSD, and curr:nt limita-
tions in activities or other current health problems due to open wounds. Additionally,
migraine, hearing loss, neurologic symptoms, gastrointestinal ulcers, and hypertens ion were
positively associated with self-assessed combat exposure, independent of | erceived
herbicide exposure. In fact, the associations with self-reported combat exposure persisted
when analyses were confined to men with no reported herbicide exposure (Table H-98).
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Table 104. Health Outcomes Examined in Appendix H

A. Inservice Health Problems

NoabswNn =

. Intestinal infections (ICD-9, 001-009)

. Malaria

- Sexually transmitted diseases (ICD-9, 090-099)
. Mycotic infections (ICD-9, 110-118)

. Skin infections (ICD-9, 680-686)

. Open wounds (ICD-9, 870-897)

. Hearing loss (ICD-9, 388.1, 389)

B. Postdischarge - General Outcomes

8.
9.
10.
1.
12.

Unemployed at time of interview

Averaged 90 or more alcoholic drinks per month during lifetime (among current or ex-regular {rinkers)
Perceived health status = “Fair” or “Poor” at time of interview

Current use of three or more prescribed medications

Unable to go to work because a health problem or impairment

C. Postdischarge - Specific Conditions

*13.
*14,
* 15,

*16.
17.

33.

Chloracne

Excessive hair growth

Skin conditions other than chloracne (all reported conditions with onset during or after activi: duty in
Army)

Four or more neurological symptoms experienced during past 4 weeks

Migraine (ICD-9, 346) as a reason for current medication use, hospitalization, current limitaii>n in an
activity, or other current health problem

- Hearing loss (ICD-9, 388.1, 389) as a reason for a current limitation in some activity or othe: current

health problem
Esophageal ulcer

. Gastric or duodenal ulcer

. Cirrhosis, or other chronic liver disease (ICD-9, 571) from question A-35B

. Hepatitis

- Enlarged liver (ICD-9, 789.1) from question A-358

. Symptoms compatible with post-traumatic stress disorder experienced during past 6 months
- Use of marijuana (no hard drugs) during past year

- Use of hard drugs during past year

- Urinary tract problems (all reported conditions)

- Cancer (conditions coded to ICD-9, 140-208)

- Benign tumors, growths, cysts (all reported conditions)

. Hypertension

. Tried unsuccessfully to conceive a child over a period of a year or more

- Open wounds or late effects of injuries (ICD-9, 870-897, 905-909) as a reason for a current | mitation

in an activity or other current health problem
Symptoms, signs, ill-defined conditions as a reason for current medication use, hospitalization current
limitation in an activity, or other current health problem*

*

Condition was asked about, by name, in the questionnaire.

Includes responses coded to ICD-9, 780-782.0, 782.2-799 as well as uncodable, “don’t knciv,” and
“refused” responses.
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Certain outcomes were reported more frequently by Vietnam veterans who sencd in
Vietnam after 1967. Open wounds (including those affecting current health status) were
reported most often by veterans who served there during 1968-69, which corresponds t2 the
period of heaviest fighting. Symptoms compatible with PTSD were more likely to be reported
by men who served in Vietnam after 1967 than by those who were there before that time.
Excessive hair growth and liver conditions were also reported more often by veterans s¢ ving
in Vietnam after 1967. Finally, men who served in Vietnam during the period 1970-1973 were
twice as likely as those serving during 1965-1967 to report current marijuana use and al most
three times as likely to report current use of hard drugs.

Vietnam veterans who said they used illicit drugs while in the Army were more likely than
nonusers to report certain inservice and postservice health outcomes. For exa iple,
inservice drug users reported a higher prevalence of sexually transmitted diseases {nser-
vice), current drug use, and heavy alcohol consumption, and were more likely to be currantly
unemployed. We examined the relationships between inservice drug use and these :ame
outcomes among non-Vietnam veterans to see if they exhibited similar patterns. In:eed,
inservice drug use among non-Vietnam veterans was associated with the same h 2alth
outcomes found among Vietnam veterans (Table H-99).

Self-reported herbicide exposure is positively associated with several inservice 1 2alth
problems: intestinal infections, malaria, hearing loss, and open wounds. Moreover, self-
reported herbicide exposure is positively related to nearly every postservice health out:ome
examined here (Tables H-67 to H-97). The strength of the association varied from out:ome
to outcome but, in general, there were strong associations for general social and ti2alth
measures (e.g., “fair” or “poor” perceived health, unemployment, medication use, unar le to
go to work because of a health problem) and for those conditions that have previously been
linked with dioxin-containing products (e.g., skin conditions, neurologic symptoms and
enlarged liver). Noteworthy, also, is the strong relationship between self-reported hert: cide
exposure and symptoms associated with PTSD, independent of self-assessed cornbat
exposure (Table H-88). Furthermore, the prevalence of experiencing 5 or more of th> 15
psychological symptoms during the past 6 months was also positively associated wit- the
herbicide exposure index after the results were adjusted for self-reported combat Xpo-
sure—the ORs from Model 1 being 2.3, 4.2, and 4.9 for the low, moderate, and 1igh
herbicide exposure groups, respectively (reference group = no reported herbicide expo-
sure). Outcomes exhibiting little or no relationship with self-reported herbicide exposure: are
sexually transmitted diseases (inservice) and open wounds and late effects of injuries
affecting current health status.

3.5.3 Odds Ratios Based on the Secondary Comparison Group

Odds ratios for 20 selected outcomes, with all Vietnam veterans compared with men who
had tours of duty in Germany or Korea, are shown in Appendix I. Also presented (mainl; for
completeness) are corresponding results, with veterans who had no foreign service used as
the comparison group. For each outcome examined, the OR based on the Germany/kKorea
comparison group is similar to the original OR based on all non-Vietnam veterans. Thus: the
original findings are supported by alternate analyses in which the referent group is prohably
more comparable to the study group.
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3.5.4 Odds Ratios for Veterans Who Initially Refused To Be Interviewed or ‘//ere
Hard To Locate

The distribution of interviewed veterans by initial refusal status and extent of tracing effort
is shown in Table 106. About 12% of veterans were located by the Equifax home otice, and
about 10% had to be traced by using the additional resources of the Equifax field staff. Only
a small fraction of interviewed veterans had initially refused, thereby limiting the us sfulness
of this group for making inferences, except for the more common outcomes.

For 2 of the 20 outcomes examined (i.e., “fair” or “poor” perceived health and neurologic
symptoms), both Vietnam and non-Vietnam veterans who were the hardest to locate had the
highest reporting rate (Appendix J). In general, there is no systematic tendency for the ORs
based on the hard-to-locate or refusal subgroups to be higher (or lower) than thos:2 for the
main group of veterans. Some exceptions did occur; for example, for cirrhosis of the liver and
difficulty conceiving children, the ORs increased with increased tracing efforts, and for
excessive hair growth, the ORs decreased with increased efforts. Further, ORs we- 3 higher
(although not necessarily statistically significant) among the initial refusals for the fsllowing
outcomes: current use of three or more medications, excessive hair growth current
marijuana use, and urinary tract problems. The ensemble of results, however, provici:s some
assurance that our inability to interview all veterans selected for study did not serioL'sly bias
the main findings.

3.5.5 Odds Ratios for Vietnam Veterans According To Whether They Report:d
Volunteering for Vietnam Duty

Odds ratios comparing Vietnam veterans who said they did, or did not, volunteer to serve
in Vietnam with all non-Vietnam veterans are shown in Appendix K for 20 outcome: 3. Rates
for every outcome were higher for men who reported volunteering for Vietnam :han for
nonvolunteers. However, for most outcomes, the increased prevalences were nost large
enough to produce an appreciable difference in the ORs for these two subgroups of /ietham
veterans. The exceptions were neurological symptoms, current use of marijusya, and
symptoms compatible with PTSD, for which Vietnam volunteers had statistically sig- ificantly
higher ORs than nonvolunteers.

3.5.6 Odds Ratios by Characteristics of the Interviewers

ORs stratified by sex, race, age, and educational level of the interviewers are ¢ jown in
Appendix L for each of 20 outcomes. The results indicate a uniformity in the magn“udes of
the ORs across these variables for each outcome. The one possible exception is esc shageal

Table 106. Number and Percent of Interviewed Vietham and Non-Vietnam Veterans, b/ Leve!
of Tracing Effort and Initial Refusal Status

Vietnam Non-Vietham
No. % No. %

Tracing Effort

RT! only 6188 78.1 5665 7¢.9

Equifax home office 960 12.1 930 1:.6

Equifax field offices 776 9.8 769 1.4
Refusal Status

No?® 7696 971 7029 9:.5

YesP 228 2.9 335 1.5

2 Veteran agreed to be interviewed at the initial contact.
b Veteran initially refused to be interviewed and later consented.
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ulcer for which there appears to be some variability in the ORs among subgrougs of
interviewers. On the whole, however, there is no evidence that interviewer characteristics
exerted far-reaching effects on the results.

Assessment of results (not shown here) for each of 25 interviewers who had interviewed
at least 200 veterans identified one person whose data yielded consistently small OHs for
eight of nine outcomes examined. This interviewer's contribution to the total interviewed
population was, however, only 1.3%.

3.6 REPORTING OF MULTIPLE HEALTH PROBLEMS

Reporting of multiple health problems by individual veterans was assessed to dete mine
if a select subgroup might account for the excess prevalence of many conditions amnong
Vietnam veterans. These analyses were confined to the 17 physician-diagnosed dis:ases
asked about by name and listed in Table 2. The number of these conditions reported by sach
veteran was tallied, and the relative frequency of a given number of “Yes” response: was
examined for each cohort (Table 107). Vietnam veterans tended to report a history of multiple
diseases more often than did non-Vietnam veterans. For example, 7% of Vietnam vetsrans
reported having had 4 or more of the 17 diseases compared with 3.6% of non-Vie nam
veterans.

To examine the effect of multiple disease reporting, we recomputed 4 crude ORs for zach
of the 17 diseases, excluding men (both Vietnam veterans and other veterans) who regorted
(1) 5 or more diseases (out of 17), (2) 4 or more, (3) 3 or more, and (4) 2 or more. Table: 108
shows the resulting ORs without confidence intervals, since the main objective here is 10 see
if the magnitudes of the point estimates approach 1.0 as more and more “multiple repor:ers”
are excluded from the data. For some conditions (e.g., anemia, mononucleosis, other liver
conditions, ulcers, urinary tract problems, and hypertension), the ORs approach unity. For
other diseases (e.g., chloracne, other skin conditions, diabetes, hepatitis, cirrhosis, anc: liver
abscess), the ORs remain elevated. Thus, the overall findings for those 17 diseases a- 2 not
accounted for by the undue influence of a subgroup of men reporting multiple condi:ions.

3.7 RELATIONSHIP BETWEEN PSYCHOLOGICAL SYMPTOMS AND OTHER
HEALTH OUTCOMES
To assess whether increased reporting of physical conditions by Vietnam veterans is
related to the higher prevalence of psychological symptoms in this group, we conducte] two
alternate analyses. In the first analysis, we excluded all veterans (Vietnam and non-Vie:1am)

Table 107. Percent and Number of Vietham and Non-Vietnam Veterans Saying “Yes” to (}, 1,
2, 3, 4, or 5 or more of the 17 Questions Concerning Physiclan-Diagnosed

Conditions®
Number of
“Yes” Vietnam Non-Vietnam
Responses® % No. % No.
0 311 2463 39.8 2927
1 325 2571 33.6 2472
2 19.9 1576 16.1 1186
3 9.7 768 6.9 507
4 4.2 333 2.4 180
=5 2.7 213 1.2 92

2 See Table 2 for a listing of the 17 conditions.
®  Lifetime prevalence.
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Table 108. Crude Odds Ratlos for the 17 Physician-Diagnosed Conditions for All Ve erans
and for 4 Subgroups Based on Different Exclusion Criteria®

Veterans Veterans Veterans Veterans
Reporting Reporting Reporting Reporting
Alt <5 of 17 <4 of 17 <3 of 17 <2 0f 17
Condition® Veterans Conditions Conditions Conditions Conditions
Chloracne 3.6 44 4.0 6.2 4.3
Other skin 1.8 1.8 1.7 1.7 1.7
conditions
Anemia 1.6 1.5 1.4 1.4 1.0
Mononucleosis 1.4 1.3 1.1 0.9 0.8
Diabetes 1.4 1.4 1.3 1.2 22
Cancer 1.0 0.9 0.9 0.6 0.4
Benign tumors, 1.1 1.1 1.0 1.0 0.9
growths, cysts
Cirrhosis 1.5 1.1 1.2 1.4 G
Hepatitis 1.3 1.3 1.2 1.3 1.5
Porphyria 0.9 0.3 - - -
Liver abscess 2.0 3.1 1.9 2.0 -
Other liver 1.5 1.5 15 1.3 0.9
conditions
Esophageal! ulcer 1.8 1.3 1.2 1.2 0.4
Gastric ulcer 1.3 1.3 1.2 1.2 1.2
Duodenal ulcer 1.1 0.9 0.9 0.9 0.6
Urinary tract 1.2 1 0 0.9
problems
Hypertension 1.3 1.3 1.2 1.1 1.0

a  Seg Table 107 for the numbers of Vietnam and non-Vietnam veterans excluded in each subgroug.
®  Lifetime prevalence.
¢ No cases reported in one or both groups.

who reported symptoms compatible with PTSD and recomputed ORs for selected o utcomes.
In the second analysis, we excluded all men who experienced 3 or more :f the 15
psychological symptoms “often” or “very often.” Four types of outcomes were c¢ihosen for
these analyses: (1) certain physician-diagnosed diseases asked about by name; (%) various
current somatic symptoms; (3) some general indicators of current health status; ar d (4) two
other physical conditions asked about by name.

When men with PTSD-like symptoms were excluded, outcome-specific ORs sh:wed little
or no change in magnitude (Table 109). However, after veterans with three or more
psychological symptoms were excluded, most ORs exhibited an appreciable sh ft toward
unity, with the exception of the OR for chloracne, which increased markedly (from .4 to 8.5),
and the OR for “nervousness,” which decreased only slightly (from 1.6 to 1.4). " 1us, men
reporting a certain level of psychological symptomatology accounted for part of the
increased reporting of physical health outcomes by Vietnam veterans. The risults for
chloracne suggest that Vietnam veterans reporting less than three psychological symptoms
were responsible for most of the overall increased reporting of this condition.

3.8 HEALTH PROBLEMS PERCEIVED TO BE RELATED TO AGENT ORANGE
Late in the interview, Vietnam veterans were asked if they had ever had a healtt problem
that they thought might have been caused by exposure to Agent Orange (question H-09A).
Sixteen percent (1,304 men) said they had, 24% responded “Don't know,” or they
“Refused” to answer it, and 60% said “No.” When asked the name of the health problems
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they thought were related to Agent Orange, those 1,304 men reported 2,057 concl tions
(Table 110). Virtually every major ICD-9 category was represented among their respc 1ses,
with skin conditions and the ‘‘symptoms, signs, ill-defined, and unknown condi:ons”
category accounting for over half (56%) of all reported conditions.

Next, we assessed the possible association between the response to the Agent Orange
health problem question (question H-09A) and the reporting of 22 selected outcomes
comprising physician-diagnosed conditions, symptoms, and general health indicators The
crude percent of veterans reporting each outcome was computed within three subgroups of
Vietnam veterans defined by their response to the Agent Orange health problem question ‘
(Table 111). Vietnam veterans who said “No” to the Agent Orange health problem question

Table 109. Crude Odds Ratios for Seiected Outcomes for All Veterans, for Veterans Wittout &
Symptoms Compatible With PTSD, and for Veterans With Less Than 3 of the {5
Psychological Symptoms 1
Veterans Without
Outcome PTSD Symptom Veterans Wih L
All Veterans Complex® <3 Symptors®
Physician-Diagnosed Conditions: 1
Chloracne 4.4 4.0 8.5
Other skin conditions 1.9 1.8 1.6 s
Cancer 1.0 0.9 0.9
Benign tumors, 1.1 1.1 1.0
growths, cysts
Cirrhosis 1.5 1.4 1.1
Hepatitis 1.5 14 1.3
Other liver conditions 15 1.4 1.1 4
Esophageal ulcer 1.8 1.7 1.3
Gastric or duodenal ulcer 1.3 1.2 1.1
Urinary tract problems 1.2 1.1 1.0 4
Diabetes 1.3 1.3 1.2
Hypertension 1.3 1.3 1.2
Current Symptoms:
Fatigue® 2.2 1.8 1.1
Nervousness® 1.6 1.4 1.4
Four or more neuro- 2.1 1.8 1.4
logical symptoms
Stomach: problems © 23 2.3 1.6
Gt symptoms' 1.9 1.5 1.2 )
General Health:
Poor/fair perceived heaith 1.9 1.7 15 £
Use of 3 or more prescribed 1.4 1.2 1.0
medications
Limitation in some activity 1.3 1.2 1.0 ]
Other:
Problem conceiving a child 1.4 1.3 1.2
Excessive hair growth 2.1 1.9 1.5

Excluded are 836 Vietnam veterans and 214 non-Vietnam veterans.

Excluded are 2821 Vietnam veterans and 1178 non-Vietnam veterans.

Based on responses to open-ended questions about current medication use, current health-related
limitations, and other current health problems that were coded to 1CD-9, 780.7.

Based on responses to open-ended questions about current medication use, current health-related
limitations, and other current health problems that were coded to ICD-9, 799.2.

Based on responses to open-ended questions about current medication use, current health-related
limitations, and other current health problems that were coded to ICD-9, 535-537.

Based on responses to open-ended questions about current medication use, current health-related
limitations, and other current health problems that were coded to ICD-9, 306.4, 787, 789, V47.3.
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were similar to non-Vietnam veterans in their reporting of the 22 outcomes. -owever,
Vietnam veterans who said “Yes” to the Agent Orange health problem question r:ported a
substantially higher frequency of each of these outcomes than other veterans. Vietnam
veterans who responded “Don’t know” or who “Refused” to answer the Agent Orange
health problem question were midway between the “No” and “Yes” subgrotiys in the
frequency of reporting the 22 outcomes.

We attempted a limited assessment of the contribution that perceived relationshi:: to Agent
Orange exposure made to increased disease reporting among Vietnam veterans. Of all the
conditions that were asked about by name, four were selected for review: chloracne,
excessive hair growth, gastrointestinal ulcers, and hypertension. These were hosen to
represent conditions with varying prevalences among non-Vietnam veterans ari varying
degrees of association with Vietnam service. Each condition was cross-classified : ccording
to whether or not it was given in response to the “Yes/No” question early in the interview
(Section A) and whether or not it was “volunteered” later in response to the opi:n-ended

Table 110. Distribution of Agent Orange-Related Health Problems Among Vietnam ‘Y eterans,
by Major ICD-9 Category

Disease Category Number of
(ICD-9 Codes) Conditions Perzent
Infectious and Parasitic Diseases (001-139) 68 3.3
Malignant Neoplasms (140-208) 26 1.3
Benign and Unspecified Neoplasms (210-239) 83 1.0
Endocrine, Nutritional, Metabolic Diseases 22 1.1
and Immunity Disorders (240-279)
Mental Disorders (290-319) 79 3.8
Diseases of Nervous System and Sense Organs 94 1.6
(320-389)
Diseases of Circulatory System (390-459) 33 1.6
Diseases of Respiratory System (460-519) 75 3.6
Diseases of Digestive System (520-579) 99 1.8
Diseases of Urinary System (580-599) 28 1.4
Diseases of Genital Organs (600-629) 53 2.6
Diseases of Skin (680-709, 782.1) 746 353
Chloracne, acne NOS (692.2, 706.1) 66 3.2
Hair loss (704.0) 51 25
Rash (782.1) 347 15.9
Nonspecific skin conditions (709.8, 709.9) 137 5.7
Diseases of Musculoskeletal System and 84 11
Connective Tissue (710-739)
Symptoms, Signs, lil-Defined, and 409 13.9
Unknown Conditions (780-782.0, 782.2-799)
Dizziness (780.4) 22 1.1
Numbness, tingling in extremities (782.0) 44 2.1
Headache (784.0) 60 29
Shortness of breath (786.0) 23 1.1
Nervousness (799.2) 92 45
Injuries and Poisonings (800-999) 52 25
Supplementary Classification (V01-V82) 51 2.5
All Other Categories 55 2.7
Total 2057 112.0
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Agent Orange health problem gquestions in Section H. Altogether, 111 Vietnam vetzrans
reported chloracne in response to the early *'Yes/No” question, but only 39 of them sai 1 that
they thought it was caused by Agent Orange (Table 112). On the other hand, of the 67 men
who volunteered chloracne as an Agent Orange-related health problem, 27 had not rei:orted
it earlier in the interview. Excessive hair growth was reported by 384 men in response ‘o the
“Yes/No” question, but only one man said, later, that he thought it was caused by /Agent
Orange. Only 31 of the 1,088 men who reported a gastrointestinal ulcer claimed that it was
caused by Agent Orange. Conversely, 24 of 55 men who reported Agent Orange-related
ulcers had not reported ulcers in Section A. Although 2,080 Vietnam veterans rej;orted
hypertension in Section A, only 21 of them said, later, that they thought it was causcd by

Table 111. Percent of Vietham and Non-Vietnam Veterans Reporting Various Outcomes, With
Vietnam Veterans Subdivided by Their Response to the Question About an /Agent
Orange-Related Health Problem

Vietnam Veterans

Outcome Non-Vietnam No DK/RE® Ye:s
Veterans (N=4711) (N=1894) (N=1304)

Physician-Diagnosed Conditions:

Chloracne 0.3 0.2 1.1 5.8

Other skin conditions 19.7 21.0 39.8 56.1
Cancer 1.4 0.8 1.6 3.z
Benign tumors, 17.1 15.1 22.4 28.2

growths, cysts
Cirrhosis 0.5 0.4 0.5 2
Hepatitis 3.3 3.6 5.5 7.
Other liver conditions 1.8 1.6 3.2 6.2
Esophageal ulcer 0.7 0.6 1.6 2.7
Gastric or duodenal ulcer 9.8 8.1 17.2 21.z
Urinary tract problems 13.7 15 19.9 24.:
Diabetes 14 1.2 2.3 3.:
Hypertension 20.3 204 313 34.7
Current Symptoms:

Fatigue® 0.4 0.3 1.6 1.3

Nervousness® 1.2 0.7 25 5.4

Four or more neuro- 9.2 7.6 27.9 39.1

logical symptoms

Stomach problems ¢ 06 0.9 2.0 2.7

Gl symptoms® 0.6 0.7 1.5 1.3
General Health:

Poor/fair perceived health 11.1 10.2 27.2 42.:

Use of 3 or more prescribed 2.2 15 4.0 71

medications

Limitation in some activity 215 17.2 35.8 47.c
Other:

Problem conceiving a child 15.5 16.7 23.4 27.4

Excessive hair growth 2.4 2.3 7.3 10.4

2 “Don't know” and “refused” responses.

Based on responses to open-ended questions about current medication use, current health-related
limitations, and other current health problems that were coded to ICD-9, 780.7.

Based on responses to open-ended questions about current medication use, current health-related
limitations, and other current health problems that were coded to ICD-9, 799.2.

Based on responses to open-ended questions about current medication use, current health-related
limitations, and other current health problems that were coded to ICD-8, 535-537.

Based on responses to open-ended questions about current medication use, current health-related
limitations, and other current health problems that were coded to ICD-8, 306.4, 787, 789, V47.3.

o
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Table 112. Distribution of Vietnam Veterans by Their Responses to Direct Questior.s About
Selected Conditions, and Whether They Attributed These Conditions to i\gent

Orange®
Direct Question®
Agent Orange-Related? Yes No Total
Chloracne
Yes 39 27 66
No 72 7771 71143
Total 111 7798 7009
Excessive Hair Growth
Yes 1 0 1
No 383 7525 7008
Total 384 7525 7009
Gastrointestinal Ulcers
Yes 31 24 55
No 1057 6797 7154
Total 1088 6821 7409
Hypertension
Yes 21 1 22
No 2059 5828 1187
Total 2080 5829 1409

a
b

Excludes 15 men who, during the interview, said they had not served in Vietnam.
Lifetime prevalence.

Agent Orange. These data suggest that (1) the increased reporting of these 4 ccnditions is
not accounted for by cases that have a perceived relationship to Agent Orange, and (2) there
is an inconsistency in the responses of some Vietnam veterans, whereby the prisence of
certain diseases is denied in one section of the questionnaire and admitted t¢ in a later
section.
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4. DISCUSSION

As a group, Vietnam veterans appear to be similar to other Vietnam-era veterans with
respect to socioeconomic status indicators such as attained education, family income,
employment characteristics, and marital status. Further, the two groups differed only sli yhtly
in cigarette smoking habits and alcohol use. On the other hand, Vietnam veterans reported
having, or having had, many different kinds of health problems more often thar did
non-Vietnam veterans. The health outcomes the Vietnam veterans reported in excess
included history of various physician-diagnosed diseases (e.g., chloracne, hepatitis, hyper-
tension), various somatic symptoms present at the time of the interview (e.g., heada: hes,
dizziness, stomach ailments), each of 15 psychological symptoms experienced in the past
6 months, illicit drug use in the past year, current use of prescribed medications, current
limitations in activities, and perceived “fair”” or “‘poor” current health status. At the same ime,
there was little or no difference in the reporting of cancer (all sites combined), b=nign
neoplasms, respiratory diseases, and musculoskeletal problems.

Distinguishing characteristics of the increased reporting of health problems by Vietnam
veterans are the following: (1) the increased reporting occurred for virtually all diseases and
symptoms asked about by name; (2) it extended to a multitude of symptoms and ill-de-ined
health problems volunteered in responses to open-ended questions; (3) it was preseni in all
racial subgroups, in both draftees and volunteers, and in both younger and older rec: uits;
and (4) it was strongly associated with the extent of self-reported herbicide exposue in
Vietnam. The strength of the associations between the different types of health outc:mes
and Vietnam service varied from “‘weak” for many of the diseases asked about by name to
“strong” for certain symptoms, self-rated health, and history of physician-diagr nosed
chloracne. The scope of this excess reporting is noteworthy, and the findings shoul] be
interpreted cautiously.

We begin our discussion of the results by reviewing key features of the study de:sign,
analytic methods, and data quality.

4.1 STUDY GROUP

4.1.1 Definition of Veterans To Be Studied

A major strength of the VES is the set of stringent criteria defining the study group. Tese
criteria delineated a very large subgroup of the entire population of military pers:nnel
stationed in Vietnam (i.e., male Army enlisted personnel with one term of service). At the
same time, the criteria made it possible to maximize the similarity of the comparison gioup.
Although we may never fully understand how men were chosen for duty in Vietnam (versus
other locations), the selection criteria used here probably yielded the highest degree of
comparability between “exposed” and “nonexposed” groups possible in an observational
study such as this. Further, restriction of the comparison group to men who had s:rved
foreign tours other than in Vietnam supported the results.

Another strength of the study is the use of random samples of Vietnam and non-Vie: nam
veterans and the avoidance of self-selected groups of veterans. Further, the sample sizes
were large enough to detect an increased risk as small as 40% for outcomes occurrin; at a
prevalence of 2% or more (Table 1). Twofold excesses could be detected for outcome: with
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a prevalence of 0.5% or greater (Table 1). These features make it possible to draw
conclusions that are applicable to the entire population of veterans having the characteristics
of our sample.

4.1.2 Effect of Nonresponse

The overall participation rate was very high and of the same magnitude for Vi:tnam and
non-Vietnam veterans. In relation to other interview surveys, the response rate was
exceptional and was probably due to various factors: (1) heightened publicity si.rrounding
issues involving the health of Vietnam-era veterans, (2) use of a “list” sampl: whereby
individuals are selected and contacted by name, (3) use of an introductory letter, on CDC
letterhead, signed by the Director, CDC, emphasizing the importance of the study, and (4)
the contractors’ intensive efforts at locating and contacting veterans.

Although nonrespondents did differ from respondents with respect to certain de~lographic
and military characteristics that may be associated with health status, these cifferences
prevailed in both cohorts and were similar in magnitude. Thus, Vietnam nonres pondents
were not more different from their respondent peers than other nonrespondents were from
their respondent peers. To gain some insight into the unknown health experience of
nonparticipants, we examined the prevalence of selected outcomes within subgroups of
Vietnam and non-Vietnam veterans who were the hardest to locate or who had initially
refused the interview. Veterans who were hardest to locate reported higher rates of certain
outcomes, but, in general, this occurred in both groups of veterans, and, therzfore, ORs
changed very little. The totality of findings indicated that hard-to-locate Vietnar veterans
were as different from their easy-to-locate peers (for most health outcomes) as har:|-to-locate
non-Vietnam veterans were from their peers. These data suggest that excludin; veterans
who were never interviewed was not likely to have seriously biased the results Linless the
nonparticipant group was proportionately much larger in one of the cohorts, and it was not.

4.2 VALIDITY OF DATA

4.2.1 Information From Military Records

Information collected from military personnel records and used in most of the analyses
included place of service (duty location), date of birth, year of enlistment, enlistr 2nt status
(drafted, volunteered), primary MOS, and score on the GT test taken at inductisn. Since
military records were considered the official source of data documenting key events in a
veteran’s military life, we accepted them as a valid source of data. The GT test sccie was the
only variable with missing values, but the scores for only 169 veterans were unkno vn (Table
G-1).

The primary variable for the purpose of the VES is place of service (Vietnam, non-Vietnam).
During the interview, 15 men whom we had classified as Vietnam veterans denie: that they
had ever served there, and 15 other men whom we had classified as non-Vietnarr veterans
mentioned, during the interview, that they had served in Vietnam. This degree of misclas-

sification (0.2%), however, is not likely to have had any appreciable effect on our sstimates
of differential risk.

4.2.2 Covariates From the Interview
Covariates obtained from the interview and used in many analyses inclucled race,
education, cigarette smoking habits, alcohol use, and marital status. There were relatively
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few missing values for these variables, the largest number being 193 (1.3%) for the average
number of alcoholic drinks consumed per month (Table F-1). Furthermore, the proportion of
missing values was similar for Vietnam and non-Vietnam veterans. We can make se'/eral
observations about how well we measured these variables. First, many of the variables; are
relatively simple items and almost all veterans should have easily understood them. Second,
although items such as the average number of cigarettes smoked per day and the avirage
number of alcoholic beverages drunk per month may have been more difficul: for
respondents to recall, we grouped individual values into a few broad categories for analysis,
thus reducing the possible effects of reporting errors. Finally, we can think of no reason to
suspect that the two cohorts of veterans would report these types of data differently.

Information collected on the use of illicit drugs while in the Army, frequency of valious
combat experiences, and perceived exposure to herbicides in Vietnam may be rnore
problematic. Although the levels of “Don’t know” and “Refused” responses for illicit irug
use were relatively low (Table E-6), the possibility that some users said “No” cann:t be
dismissed. To improve the quality of the drug use information, interviewers remirided
veterans about the assurance of confidentiality just before these questions were asked.
Although the self-reported level of combat exposure may not be an entirely valid measure of
this component of the Vietnam experience, it was found to be related to other indicators of
the potential for combat derived from military records. Thus, self-reported combat exposure
was higher among men who held a tactical MOS, who were assigned to combat urits in
Vietnam, or who served in Vietnam during 1968-69, the period of heaviest casuz ties.
Furthermore, there is internal consistency between levels of self-reported combat activity
and veterans’ reports of having received medical care in the Army for an open wound.

Self-reported exposure to herbicides in Viethnam was never intended to serve as a |:roxy
measure of actual exposure; instead, it was to serve as an indicator of veterans’ percerfions
of their possible exposure, given the existing level of concern about this issue (Hclden,
1979). That self-reported herbicide exposure may not be valid information is suggested by
the findings from a recent study in which current dioxin body burdens in Vietnam and
non-Vietnam veterans were assessed (Centers for Disease Control, in press). Arrong
Vietnam veterans, there was no correlation between average serum dioxin levels and
perceived exposure to herbicides in Vietnam.

4.2.3 Health Outcomes

Perhaps the most serious concern in the VES interview is the quality of informatic 1 on
health outcomes. Previous investigators have noted the methodological limitation of p>pu-
lation surveys in which people are asked to report health characteristics (Bradburn &t al.,
1987; Cannell, 1977; Meltzer and Hochstim, 1970). The most problematic type of Fealth
outcome for us may be the prior diagnosis of a specific disease, such as chloracne or
cirrhosis of the liver, since the quality of the response depends on the clarity ci the
communication between the doctor and the patient, and the accuracy of the veteran’s rzcall.
On the other hand, information on outcomes such as somatic symptoms, emotional stites,
self-rated health status, and limitations in activities can only be obtained by asking the
person, and then accepting the responses as his perceptions or feelings.

Another issue is whether outcome data obtained from one group of veterans are any riore
vaiid than those from the other group. We have already seen that there were no appreciable
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interviewer-cohort effects. However, selective reporting by one or both groups o° veterans
was a possibility. Among the possible explanations for selective reporting (i.e., o\ erreport-
ing) by Vietnam veterans are these:

Increased medical care utilization. If Vietnam veterans were more health-conscious
and consulted doctors more often than non-Vietnam veterans, they had more: chances
of being told that they had various diseases, of having medications prescribe 3, and of
being hospitalized. Our questionnaire did not elicit an adequate assessment of medical
care utilization, so we do not have direct evidence on this issue. On the ot-er hand,
since early 1978, thousands of Vietnam veterans have sought medical atten:on at VA
medical facilities because of their concern about possible adverse health effects of
exposure to Agent Orange (Young et al,, 1985). Further, the increased previllence of
psychological symptoms among Vietnam veterans seen in our data may suggest their
increased utilization of health services in view of previous reports of such an association
(Hoeper et al., 1980; Shapiro et al., 1984; Tessler et al., 1976).

Heightened awareness of present health status. Vietnam veterans may be more
aware of somatic symptoms and bodily sensations as a result of continuing publicity
about the health hazards of Agent Orange. Such media attention may have: aroused
feelings of ill-health and amplified minor discomfort or dysfunction in oversansitized
veterans.

Enhanced recall of past health history. Vietnam veterans may have a better memory
of their health history because of their unique military experience and becatise of the
extensive media attention that has been focused on them since at least 1978. A
motivating factor for enhanced recall could be the expectation that something -1ay be in
it for them. One particular event that may have influenced the responses of Vietnam
veterans was a class action suit brought in 1979 by thousands of Vietnam veterans
against several chemical companies that manufactured Agent Orange (Holde: 1, 1979).
The suit claimed that exposure to the herbicide in Vietnam caused health prchlems for
the veterans and their families. In May 1984 (about 1 year before interviewing for the
VES began), an out-of-court settlement was reached in which seven chemica compa-
nies agreed to create a $180 million fund for affected veterans and their fam lies (Fox,
1984). Even though the VES is unrelated to that suit, the prospect of remune: ‘ation for
health problems could have been an incentive to report any altered state »f health
(however slight) when questioned in detalil in our interview. That this may hav 2 been a
factor in the selective reporting of outcomes is suggested by the consistenty strong
association between a large, heterogeneous set of health outcomes and the ‘reterans’
belief that they were exposed to herbicides in Vietnam. Another possible r:ason for
enhanced recall of health problems is the anticipation of compensation from the VA for
certain medical conditions.

Attitudinal factors. Vietnam veterans may have reported a variety of health outcomes
more frequently than other veterans as a way of expressing (1) feelings of alier ation; (2)
perceptions of their military service as a cause of problems with employment, education,
goals; (3) anger toward the government that sent them to an unpopular and undeclared
war; (4) resentment toward their peers who did not serve in Vietnam; or (5) diz appoint-
ment with the generally unsympathetic societal response to their participation i the war.
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These factors are probably interrelated, and it is difficult to assess their individua! or
combined influence on the results presented here. That there may be inconsistencies in the
reporting of health outcomes by some Vietnam veterans are suggested by the results
presented in Section 3.8.

4.3 ANALYTIC METHODS

4.3.1 Odds Ratio Versus Risk Ratio

The odds ratio was used in most analyses to summarize the strength of the associi:ion
between a particular health outcome and the Vietnam experience. Most outcomes evalu: ted
had a low enough prevalence that the odds ratio closely approximated the risk ratic or
prevalence ratio. For example, 2.9% of Vietnam veterans and 1.1% of non-Vietnam veterans
reported having been treated during military service for an intestinal infection (Table 12); the
odds ratio and the risk ratio for this outcome were 2.6. A few outcomes, however, were
reported by more than 10% of veterans; for these outcomes, the odds ratio may slightly
overestimate the risk or prevalence ratio. However, even for hypertension, one of the most
commonly reported health outcomes (reported by 25.4% of Vietnam veterans and 20.335 of
non-Vietnam veterans), the difference between the crude odds ratio and the crude risk ratio
was modest (1.34 versus 1.25). Thus, with few exceptions, odds ratios presented here zan
be viewed as reasonable estimates of risk ratios or prevalence ratios.

4.3.2 Multiple Comparisons

The association between the Vietnam experience and health was evaluated for many
different outcomes. As suggested by Rothman (1986), we did not adjust for “muilt ple
comparisons.” Instead, we emphasized confidence intervals rather than tests of statistical
significance and reported “positive”” as well as ‘‘negative” results. Moreover, we observ:d a
pattern in which a disproportionate number of odds ratios were greater than unity. This
pattern is not likely to be due to chance or to the large number of comparisons made.

4.3.3 Choice of Multivariate Modeling Strategy

The primary goal of our analyses was to evaluate the effects of the Vietnam experienc: on
subsequent health. Our modeling strategy, modified from that suggested by Greenberg iind
Kleinbaum (1985), was designed to obtain valid estimates of relative risk by controlling for
extraneous variables and to identify subgroups that might be at different risks for a partic:ilar
health outcome. In epidemiologic terms, we identified statistical interaction (or efect
modification) and controlled for confounding. Our modeling strategy emphasized a relatively
simple model (Model 1), in which possible effect modification and confounding by six € ntry
characteristics were evaluated, and a second model (Model 2), in which additional covari:tes
were selected for each outcome on the basis of a priori considerations.

We did not attempt to identify a “best” model for each outcome. Thus, a fuiori
confounders remained in the models regardless of statistical significance; statistical inter-
action (or product) terms were removed unless they were statistically significant at the .01
level; and tests for interaction were performed only when the number of cases was sufficient
to allow a reasonably stable estimate of the interaction term. The potential gain in precizion
and parsimony associated with a “best” model might have required presentation :f a
different “final” model for nearly every outcome. This greatly increased complexity weuld
have overshadowed the gain in parsimony, given the large number of health outcories
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